Gene disruption of Mfsd8 in mice provides the first animal model for CLN7 disease.
Mutations in the major facilitator superfamily domain containing 8 (MFSD8) gene coding for the lysosomal CLN7 membrane protein result in CLN7 disease, a lysosomal storage disease of childhood. CLN7 disease belongs to a group of inherited disorders, called neuronal ceroid lipofuscinoses (NCL), which are characterized by the accumulation of autofluorescent ceroid lipopigments, neuroinflammation, photoreceptor- and neurodegeneration. We have disrupted the Mfsd8 gene by insertion of a lacZ gene-trap cassette between exons 1 and 2 in mice and have analyzed the impact of Cln7 depletion on neuronal and visceral tissues. Analysis of lacZ reporter gene activity in heterozygous Mfsd8((wt/tm1a)) mice showed strong Mfsd8 mRNA expression in the cerebral cortex, in the hippocampus and in the kidney. Homozygous Mfsd8((tm1a/tm1a)) mice were viable and fertile and resembled biochemically the NCL-phenotype of human CLN7 patients including the accumulation of autofluorescent material in the brain and peripheral tissues and of subunit c of mitochondrial ATP synthase in the cerebellum and nuclei of distinct brain regions, and the degeneration of photoreceptor cells in the retina. Lysosomal storage was found in large neurons of the medulla, the hippocampus and in Purkinje cells of the cerebellum in mutant mice. The ultrastructure of the storage material revealed dense lamellar bodies with irregular forms within cerebellar and hippocampal neurons. In the brain loss of Cln7 was accompanied by mild reactive microgliosis and subtle astrogliosis by 10months of age, respectively. In summary we have generated a mouse model which is partly valuable as some but not all neuropathological features of human CLN7 disease are recapitulated thus representing an animal model to study CLN7-specific disease mechanisms.